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AUTHORS : 
-professor,  Figel'man, M.A., Candidate of Technical 
Sciences and Rutskova, S.V., Engineer 


TITLE: Properties of the Heat-Resistant Steel 10X12HBMEA 
(1LOKh12NVMFA) 


PERIODICAL: Moscow. Aviatsionnyy tekhnologicheskiy institut. 
Trudy. No.43. 1960, pp.25-37. Termicheskaya obrabotka 
i svoystva stali i legkikh splavov : 


TEXT: The object of the present investigation was to study the 
effect of mechanical and thermal treatment on the properties of 
steel 1lOKh12NVMFA which is a material combining relatively good xX 
corrosion resistance with high strength at room and elevated 
temperatures. (The composition of this steel is such that it 
contains no free ferrite; since the strengthening alloying 
additions, i.e. W, Mo and V, increase the range of the a-phase, 
steels of this type contain no more than 12 to 15% Cr and a% Ni.) 
The experiments were conducted on strip (2 mm thick), possessing 
the following properties: U.T.S. (op) = 67 kg/mm? ; 
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0.2 proof stress (09,9) = 47.3 kg/mm2; elongation (6) = 19,2%; 
depth of indentation in the Erichsen test = 11.4 mm; 

number of bending reversals through 180° = 9. The tensile tests 
were conducted on test pieces cut from the strip in the direction 
of rolling. The high-temperature properties were determined by 
short-time tensile tests, carried out at a rate of strain of 

0.1 U /min, where @ is the gauge length of the test piece. In 
the heat treatment experiments, the specimens were hardened by X 
oll- or air-quenching; they were cooled in air after tempering. 
The fatigue tests were carried out on a machine operating at 1400 
to 1500 rev/min, the duration of each test being 107 cycles, The 
results can be summarized as follows, (1) The optimum heat 
treatment of the steel studied consists in heating it to 900 to 
1000°C, quenching in air or oil, and tempering at 500 to 530°C, 
The mechanical properties of steel, heat treated in this way, are: 
Oop = 115 kg/mm2; 90,2 = 105 kg/mm2; 6 = 10%; Re (Rockwell 
hardness) = 40. Secondary hardening takes place during tempering 
at 450 to 500°C but the Plasticity of steel is not affected by 
this change, (2) The effect of temperature on the properties of 
steel lOKh12NVMFA is illustrated in Fig.3, where 6 and op are 
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plotted against the test temperature (°C), the continuous and 
broken curves relating to (a) hardened and tempered and 

(b) annealed specimens, respectively. (3) The steel under 
investigation work-hardens quite rapidly, its Oo increasing to 

100 kg/mm? and its 6 decreasing to 3.5% after 50% cold 
deformation in flat rolling, the mechanical properties of the steel 
at high temperatures (up to 600°C) being similarly affected. Full 
heat treatment (quenching from 900°C and 2h tempering at 530°C) X 
completely removes the effects of cold plastic deformation. 

(4) The effects of plastic deformation caused by various fabrication 
processes can be removed by intermittent annealing at 600 to 700°C. 
Annealing at higher temperatures is not possible because the steel 
is liable to harden even when cooled in air. (5) Steel 10Kh12NVMFA 
is susceptible to stress-corrosion cracking. This was shown by the 
results of metallographic examination and mechanical tests 

conducted on specimens, preliminarily heat treated or mechanically 
polished, and then immersed for 10 min to 10 h in a 50% HCl 
solution containing 1% of selenium dioxide. (6) Steel LOKh1L2NVMFA 
has good fatigue properties at temperatures of up to 500°C. This 
is illustrated in Fig.6, where the endurance limit (9.3, kg/mm?) 
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of hardened and tempered specimens is plotted against the test 
temperature (°C). Acknowledgments are expressed to 


Engineer V.N.Zav'yalov, who participated in this work, There are 
6 figures and 4 tables, 
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AUTHORS: Vishnyakov, D. Ya.; Piguzov, fu. y., and Lei T'ing-ch'tan 
fic cp a 
TITLE: Tamper brittleness of structural manganese steel and the 


effect of molybdenum on it investigated by the internal-fric- 
tion method 


: PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Chernaya metallurgiya, 
no. 1, 143 - 150 /& 


TEXT: Experimental data are presented proving that the temper brittle 
ness in manganese steel is caused by the separation of carbon and nitrogen 
from alpha solution on dislocations, and that molybdenum inhibits this pro- 


cass. Two steel compositions were studied: / 


(%) C Mn Mo Si 5] P HN (e) 
no. 1 0.42 1.80 i 0.21 0.020 0.013 0.016 0.00020 


no. 2 0.40 1.89 0.54 0.14 0.032 9.015 0.019 0.00019 
The steel was melted in a high-frequency induction furnace, cast into 37-kg 
ingots, forged at 1,250°C and annealed at 8509, Impact tes: specimens were 
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cut from square billets and hardened in oil-heat no. 1 at 830°C, heat no. 2 
at 890° (which corresponds to the Base50? point). Part of the quenched 
specimens were tempered at 350 - 650 (with 50° intervals) with 2 hours 
soaking. Half of these specimens were rapid-cooled (in water), half of them 
slowly (in the furnace). Other specimens were tezpered at 650°, cooled 
rapidly (producing a tough state), then part of them was embrittled oy hold- 
ing at 500° for 12 hours. Rods of annealed steel 6 mm in diameter were 
drawn with intermittent annealings (650°, 1 hr) in a vacuum furnace to 0.8 
mm diameter, and this wire annealed in a vacuum at 850°C for 2 hrs. The 
0.8 mm diameter and 115 mm long specimens were heated at Ac3+50° (5 min) 
inside austenite steel pipes, and cooled in oil. This quenching method pro- 
tectei the specimens from decarbonizing. The internal friction and the 
shear modulus were measured simultaneously in a PK¢-MKC (RKF-MIS) vacuum 
relaxator at a frequency of 1 c that pad been described previously jRef. 9: 
Yu. V. Piguzov, V._S. Postnikov. fi(-55~448 (PS-55~448) instruments and 
stands. ITEIL, 1955) using a method that made the experiment data comparable. 
This method had been described in two publications: Ref. 10: Yu. V. Piguzov, 
L. S. Fedotova, M. F. Alekseyenko. Prudy konferentsii po relaksatsionnyn 
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yavleniyam v chistykh metallakh i splavakn (Proceedings of the conference 
on relaxation phenomena in pure metals and alloys), Metallurgizdat, 1960; 
Ref. 11: Yu. V. Piguzov, WM. I. Bayazitov. Izv. vyssh. uch. zavedeniy. Cher- 
naya metailurgiya, 1960, no..3.. A drop of impact resistance was found in 
no. 7 steel in the 450 - 550°C range (Fig. 1, a). ‘The addition of 0.54% 
Mo raised the impact resistance after tempering at 350 - 550°C and reduced 
it after tempering at 650°C (this phenomenon was noticed in a previous in- 
vestigation, too). The presence of Mo in steel (as in no. 2) completely 
eliminated the difference in impact resistance after different coolings 
from the tempering temperature (Fig. 1, b), but a general decrease of im-- 
pact resistance at 500 - 600° tempering was noticeable. Conclusions: 1) 
Structural manganese steel (0.4% C, 1.6/4 Mn) tends to temper trittleness 
both at slow cooling after high-temperature tempering and after embrittle- 
ment (500°C, 12 heey The addition of 0.547 Mo had a high reducing effect 
on this tendency. 2) The internal-friction- method is well suited for study- 
ing the temper brittleness phenomenon and its nature. The phygical mech- 
anism of temper brittleness in manganese steel revealed by the method con- 
sists in the liberation of carbon (and nitrogen) from the solid %-solution 
(due to different solubility at different temperatures) on dislocations 
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(mainly on the boundaries of grains and blocks), which prevents plastic de- 
formation preceding rupture, i.e. makes rupture brittle. Molybdenum in- 
hibits the liberation of interstitial atoms from %-solid solutions and thus 
effectively reduces the tendency to temper brittleness in manganese steel. 
There are 7 figures and 11 references: 9 Soviet-bloc and 2 non-Soviet-bloc. 
The two references to English-language publications read as follows: E. 
Klier. Tr. A-SoM., 43, 1951, 935; Lo-ching Chang. J. Mech. Physics of 
solids, 3, 1955, 212. . 


ASSOCIATION: Moskovakiy institut stali (Moscow Steel Institute) 


SUBMITTED: March 14, 1960 
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AUTHORS: Visbnyakov, D.- ., Doctor of Technical Sciences, Professor 
; alova, A.A., Candidate of Technical gciences, 
Docent 
TITLE: Influence of tungsten, niobium and zirconium on the 
stability of austenite and the hardenability of 


chromium-nickel steels for machine construction 


SJURCE: Moscow. Aviatsionnyy tekhnologicheskiy institute. Trudy, 
No. 50, 1961, Voprosy metallovedeniya, 5-16 


Cr-Ni-Mo steel 40°¢HM44 (40KhNMA) which has a relatively low alloy 
content, are not inferior to thoge of more highly alloyed Cr-Ni ateels. 
However, the former contains expensive Mo which it is desirable to re- 
place with other elements capable of reducing the tendency to secondary 
temper brittleness and of increasing the hardenability of the steel. 
The elements, W, Nb, Zr and Ti in various proportions can be considered 


TEXT; The mechanical properties of medium sized components made from wo 
——— 
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for this purpose. Ingots, weighing 40 kg, of 40KhN-type steel alloyed 
with Mo, W, Nb and Zr in different proportions, were made. The chemical 
composition of these steels is shown in Table 1. The critical points of 
the steels were determined, martensite curves plotted and the kinetics 
of isothermal transformation were studied by means of S-curves. The 
hardenability was then studied by means of the Jominy test. Engineers 
N.A. Kozlovai and E.Ya. Vel'mozhnyy participated in the experimental 
work. It was found that the alloying elements W, Nb and Zr have 
virtually no influence on the temperatures of the critical points of the 
steel 40KhNM. Mo depresses the critical points on heating to a some~ 
what greater extent than the other elements. The MK. points of the steels 


investigated are within the temperature range 270-300°C. The S-curves 
plotted for steels 40KhN, 40KhNMA and 40KhN containing Nb, Zr and W 
reveal complications in the kinetics of isothermal transformation of 
austenite. The austenite of steel 40KhN is practically equally stable 

in the pearlitic and troostitic regions. Addition of the strong carbide- 
forming elements Mo, W, Zr and Nb changes the kinetics of isothermal 
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transformation of austenite. The stability of austenite in the troosti-«- 
tic region becomes: no less than in the pgarlitic. gn raising the tempera- 
ture of preliminary heating from 830-850 C to 1050 C, the S-curve shifts 
to the right in all cases, and the stability of austenite in the pear= 
litic region increases 5-15 times. In the troostitic region it increases 
only to an insignificant extent. Investigation of the hardenability of 
the atecls has shown that those containing Mc, Zr and W possess a high 
hasdenability in cross sections of more than 200 mm diameter. Steel 

400RN and that containing Nb posseas a limited hardenability. There are 
11 figures, 3 tables and 4 Soviet-bloc reforences. 
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AUTHORS: Vishnyakov, D.Ya-, Doctor of Technical Sciences, Professor, 
Ovalova, AcA-y Canilidate of Technical Sciences, and 
Chudareva, L.P., Engineer 
TITLE: Case hardening of stainless steels 
SOURCE: Moscow. Aviatsionnyy tekhnologicheskiy institut. Trudy, 


No» 50, 1961, Voprosy metallovedeniya, 17-27 


TEXT: Processes for the case hardenin ‘of the stainless steels 2X13 
(2Kh13), Be (Kh17N2) , Tsc14HOGPA (31 236) ((13Kh14NVFRA (EI736)) 


and 13% 12HBMPA( 3/9621) (13Kh12NVMPA (E1961)) have been developed 
during the last few years and have since found wide application. The vA 
case hardening of the above steels is best carried out in a gas carbu-~- eee 


rizer at 9530-10000 C for 5-15 hours. As a gas carburizer is not always 
available in factories, the development of methods of pack-carburizing 
stainless steels is of considerable interest. The authors’ initial 
experiments in this direction were unsuccessful, as the depth and carbon 
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concentration of the diffusion layers obtained proved ® be variable. 

The main reason for this variation was the ready formation of strong 
oxide films on the surface of the stainless steels. The purpose of the 
present investigation was to develop a satisfactory case hardening process 
for these steels, using solid carburizing media, by using a more active 
carburizing medium and by preventing formation of oxide film on the steel / 
surface. Protective pastes or graphite were applied to the ground or 
etched surfaces by immersing the specimens in an aqueous emulsion there- 
of; this yielded a layer of 2-3 mm thickness» After drying, the speci- 
mens were packed in the respective carburizing media, together with 

other specimens free from protective pastes, for comparison purposeBe 
Chemico-thermal treatments were given to the steels 2Kh13, Kh17N2 and 
13Kh12NVMFA, using protective pastes and various carburizing media at 
various temperatures and soaking times. The authors conclude that case 
carburizing of stainless steels using solid carburizing media is possible, 
and recommend the following composition for a carburizing medium (parts 


by wt.): (1) 5O charcoal, 50 BaCO.. and 1 Na,CO.; (2) 50 wood charcoal, 
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75 BaCl,,, 3 NaCl and 15 K,Fe(CN) |; (3) 3 wood charcoal, 50 BacO_ and 
vo 


§ NU,Cl. 


To protect a stainless steel surface against the formation 


of oxide films during heating to carburizing temperatures, Breasing with 


graphite or a paste consisting of 45 parts by wt. 
parts by wt, Kaco.., 20 parts by wt. Na,Co 


is recommended, 


3 
Cementation should be carried out at 950 or 10000°C.: 


ivory black, 20 
and 15 parts by wt, K Fe(CN) 


Raising the temperature accelerates diffusion and enables the processing 


time to be somewhat reduced. 


bloc, 


Card 3/3 


APPROVED FOR RELEASE: 09/01/2001 


Increasing the period of chemico-thermal 


There 
2 Soviet-bloc and ] non.-Soviet.s 


CIA-RDP86-00513R001860110005-9" 


"APPROVED FOR RELEASE: 09/01/2001 


ae | 


CIA-RDP86-00513R001860110005-9 


8/536 /61/000/050/003/017 
D217/D304 


AUTHORS 3 Vishnyakoy,D.Ya., Doctor of Technical Sciences. Professor, 
and Paisov, A.I., Engineer 


TITLE: Nature of the intercrystalline brittleness of technical 
iron in the cold state 


SOURCE: Moscow. Aviatsionnyy. tekhnologicheskiy institut. Trudy, 
No. 50, 1961, Voprosy metallovedeniya, 28~36 


TEXT: In order to elucidate the nature of brittleness, i.e. the mechane 
ism of the influence of oxygen on the ductile/brittle transition tem~ 


perature of iron, an investigation was carried out using four melts / 
of technical iron, containing 0.026-.033% c, 0.021-0.040% Mn, traces of 
Si, 0.027-0.030% S, 0.009-0.010% P and 0.043-.068% 0, The iron was =~ 


melted in industrial open hearth furnaces, cast into ingots of 750 kg 
and rolled into billets and then into sheet of various thicknesses 
(2-4 mm). The sheets were annealed at 780 C and cut into specimens o 
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The latter were annealed in a laboratory furnace at 920°C or at 875°C if 
for 2 hours, furnace_cooled to 600°C and finally cooled in air. A ae 
metallographic investigation of sections etched for 2.3 Minutes in a 
saturated alcoholic solution of picric acid Was Carried out, The dia. 
tribution pattern of cracks produced in brittle specimens by fracturing 

them was also studied, Finally, the condition of the grain boundaries 

in iron in the brittle and ductile states was investigated under an 

electron microscope. The brittle fractures were studied in the uretched 
condition. It was found that microscopic inclusions and precip:tates 

along the grain boundaries are not responsible for the intercrystalline 
brittleness of technical iron, The brittleness is the result of interes 
crystalline adsorption of dissolved oxygen which leads to a weakening of 

the grain boundaries, There are 9 figures and 10 references: 7 Soviat— 

bloc and 3 non-Soviet-bloc. The reference to the Englisholanguagse pub- 
lication reads as follows: Ao Seybolt: Journal of Metals, 1954, Sept, 


Card 2/2 


CIA-RDP86-00513R001860110005-9" 


APPROVED FOR RELEASE: 09/01/2001 


a 


"APPROVED FOR RELEASE: 09/01/2001 


rey aT 


CIA-RDP86-00513R001860110005-9 


restate a 
TWEET bee: ESUE EG Sp coho Penalties . 
Sores ne pee Sp Bee P Seat Fens i es SMT OLE Te TT" 
Sees ee gaa ROAR GE ied ET SERS 


VISHNYAR OV 2D Ja | r 


$/536/61/000/050/004/017 


D217/D304 
AUTHORS: Vishnyakov., Doctor of Technicali Sciences, Professor, 
an aigov, Acl., Engineer 
TITLE: Susceptibility of low-carbon electrical engineer ing steel 
to magnetic ageing and methods used for estimating this 
tendency 
SOURCE: Moscow. Aviatsionnyy tekhnologicheskiy institut. Trudy 


No. 50, 1961, Voprosy metallovedeniya, 37-41 


not more than 0.025% C, 0.025% Si, 0.035% Mn. 0.030% S$, 0.015% P and 
0.030% Cu. However, the No and 0, contents are high (up to 0.02% and 


0.1%, respectively). This steel exhibits a tendency to magnetic agcings Po 
which is of great practical interest in the temperature range 100 C and 
below. Prolonged soaking at 50-100 C leads to a considerable increase 

in the coercive force of this steel. The energy of activation of the 


TEXT: The low carbon electrical engineering rimming steel A contains J 
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fairly well 
-iron 
a fine digpersion of 


The fine needles in each grain 


A comparison of above micro~ 
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Metals, 1949. v. lo 


1.13 
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planes of @irony, and hence the cross section cf the needle shaped pre~ 


cipitates 
coarse precipitate is the 


has in each grain not more than three orientations): 


stable nitride Fe ,N- 


and the 


In the case of ageing 


oO . 
at 100 , it can be assumed that the increase if coercive force is 
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determined only by the precipitation and coalescence of the metastable 
nitride Fe, Noe From the results of tests at 100, the magnetic ageing 


at lower temperatures can be estimated approximately by means of a formue 


la Y 
1 1 1 
2 1 


To 


where Ca and Cs are equivalent periods of ageing at the temperatures 
T, and Toys respectively. The tendency of the steel to magnetic ageing 
can be estimated from the absolute increase in coercive force. There 
are 3 figures and 4 references: 1 Soviet-bloc and 3 non-Soviet-bloc. The 
references to the English-languagé publications ‘read as follows: L.Jo 
Dijkstra, J. of Metals, 1949, vo 1, noo 3; KH. Jack: Proc. 6f the 
Royal Soc., Series A, 1951, v. 208, no. 1092; G.R. Booker, J. Norburg, 
A.l.. Sutton, J. of the Iron and Steel Institute, 1957, v. 187, now & 
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AUTHORS: Vishauyakov, D- Ya., Doctor of Technical Sciences, 
Professor, Figel'man, M.Azy Candidate of Technical 
Sciences, and Nazarovy G.1I., Engineer 


Isothermal heat treatment of the gteel 13¥ 12 HBOMA 


TITLE: 
(13Kh12NVFMA) 
SOURCE: Moscowe Aviatsionnyy tekhnologicheskiy inetitut. Trudy, 
No. 50, 1961, Voprosy metallovedeniyas 42-51 
TEXT: The study of the suitability of the above steel for isothermal 
a view to reducing warping of thin 
Using— 


heat treatment was undertaken with 
d of improving 


shaped components an 
specimens made : 40 mm diameter, th 
the critical point determined by means 
ential optical dilatometere The M. point jned by means of a 
nisometer, by fixing the instant at which the magnetic phase 
e during soaking in a thermostat, 


magnetic a 
both at a constant temperatur 


appeared, 
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and under conditions of fixed-rate cooling of the specimen in air, with 
a thermocouple soldered on to it. ion of residual austenite 
after various heatetreatments an n the cold was deter- 
mined by means of the magnetic anisometer. f the isother- 
mal decomposition of supercooled austenite were in 

of hardness tests and microstructural analysis. gine iso 

consisted of heating the steel specimeps to 1000 C, holding them for 

30 minutes in potassium nitrate at 220 C (i.e. the MS point) and at 


320°C (i.e. above the M, point) , followed by cooling in air and finally 


tempering at 500°C and 600°C. Since components made of the steel ine 
vestigated are usually subjected to elevated temperatures in service, 
the stress to rupture of conventionally heat treated specimens was 
compared with that of isothermally,treated ones. The tests were carried 
out at 600 C at a load of 27 kg/mm - The resistance to scale formation 
was estimated from the gain in weight of cylindrical gpecimens with 
ground and sand-blasted surfaces after soaking at 600 Cc for 25, 50 and 
100 hours. The machinability of conventionally and isothermally treated 
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specimens was also studied. It-was found that the steel investigated 

is somewhat stronger after isothermal treatment than after conventional 

heat treatment, consisting in quenching and tempering. The impact rem 
Sistance is practically identical after both treatments. The increased 
strength imparted to the steel by isothermal treatment is retained up to 
500°C. Isothermal treatment ensures a higher resistance to scale forma= 

tion in the case of rough machined specimens, but has no advantage in 

the case of fine-finished (e.g. ground) specimens, The corrosion re- 

sistance of the steel is independent of the nature of its thermal his- 

tory (within the limits of the procedures investigated), and is de- 

termined mainly by the method of surface treatment. The finer the ma- 
chining, the higher will be the corrosion resistance. Heating after 

severe grinding reduces the corrosion resistance of the steel. The 

optimum conditions for cutting the above steel are attained by normal , 
heat treatment with oil quenching and isothermal treatment (soaking at i 
320°C). There are 5 figures and 6 tables. on 
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“AUTHORS 1° Vishnyakov, D-Yars and Lei T'ing-ch'uan 

TITLE: some special features of the isothermal transformation 
of austenite in the intermediate range 

PERIODICAL! Izvestiya vysshikh uchebnykh zavedeniyy Chernaya 


were studied by magnetometric and 


TEXT: The followings 
d structure of the products . 


métallographic methods; 

of! the intermediate austenite transformation of structural 

. manganese steels; the influence of alloying elements on the 
transformation; the conditions of auto-inhibition of the process ! 

‘and of the superimposition of the secondary pearlite transformation. oe 


The composition of steels studied was?’ 0. 40-0. 42% C3 
0.019-0.032% Si 0.013-0-015% P 


1. 80-1. 96% Mni 0. 14-0. 21% Sii 
lso contained 0.54% molybdenum, and another 0.48% Mo -_ 
hat for manganese steel the upper 


limit of the intermediate range in which the decomposition of 
austenite begins with the formation of a feather-like a-phase, on 
which the process of separation of secondary pearlite is then 


: and 0.17% Ti, It was found t 
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superimposed, lies in the range 490-550 ae Alloying with Mo 
results in two minima for the stability of austenite (580 and 

430 °C). The stability of austenite in the pearlite range is 
strongly increased, and alloying with Ti increased still more the 
stability of austenite in the pearlite range.: Isothermal trans-’ 
formation in the upper part,of the intermediate range, 
characterised by the formation of pearlitic, troostite with super- 
imposition of secondary pearlite transformation, is apparently a 
common phenomenon with all structural steels, Slowing down of the 
pearlite transformation by alloying leads to an increase in the 
amount of pearlitic troostite and the appearance on the kinetic 
curves of definite inflections in the upper part of the inter- 
mediate range, indicating the beginning of superimposition of 
secondary pearlite transformation on to troostite. 

. There are 7 figures and 1 table. 


' ASSOCIATION: Moskovskiy institut stali i splavov 
(Moscow Institute of Steel and Alloys) 


; SUBMITTED: August Jl, 1961 
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ORG: seated Aviation Technology Institute (Moskovskiy aviatsionnyy tekhnologi ches tly 
institut : 


TITIE: Effect of boron on the structure and properties of heat-resistant 
Kh16N25M2V5 steel . 


SOURCE: IVUZ. Chernaya metallurgiya, no. 11, 1966, 110-112 


TOPIC TAGS: heat resistant steel, chromium nickel molybdenum steel, boron contain ing| 
steel, tungsten containing steel, steel structure, steel property/Kh16N25M2V5 steel 


ABSTRACT: Cast specimens of Kh16N25M2V5 steel containing 0,005—0.14% B were eS 
annealed at 1200C for 1.5 hr, water quenched, and aged at 600-—-600C for 20 hr. 
As~cast specimens had a dendritic, coarse-grained structure with nonuniform distri-~ 
bution of carbides within grains and a carbide network at grain boundaries. Annealing 
‘| brought about the dissolution of carbides. Aging produced the precipitation of 
| secondary phases uniformly distributed within grains. In steels with 0.09% B and 
“10.18% B, the precipitated particles were very dispersed after aging at all temper atur' 
tested. Alloying with 0.05—0.14% Bintensifies the aging in p oration to borcn 
content. Steel with 0.14% boron had a hardness of 195—205 eye % compared with 
157 tole? for steel containing 0.005% B, at contents of 0,05—0.09%. However, at 
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850C the hardness drops signif icantly, indicating that Dae si aud to 
tional renge for this steel. ‘The optimm boro eu St fum2, a yield: 

Se ge PO. 09K Steel with 0.05% B had a tensile strength of 34.3 ke or 3 5t : 
«| trent of 23,7 ha/emt on clonention 0 3}+ 135 he compared to 29.0 ke/may 
= ife (under a stress of 20 kg/mm) © : mee 

| ioe vglects a8.th, 29:18, nd 65 br for steel without boron an 190 Sem, 

2h. ke/am2, 9.2%, 231%, axi'90 br for steel with 0.1 A borons Ore. 

. , ded . tech . 
h figures. ~ 
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AUTHOR: _Vishnyakovs D. Ya. (Doctor of technical sciences; Professor); Sovalova, 
741A. Ay (Candidate of technical sciences); Paisovs A, I. Candidate of technical 

’ | sciences); Dmitriyev» U. I. (Engineer) 

ORG: none 


i TITLE: The effect of the rate of rolling from the homogenizing temperature on the 
structure and properties of KnNT7TTYuR (EI437B) alloy 


SOURCE: Moscow. Aviatsionnyy tekhnologicheskly institut. Trudy, "0+ 66, 1966, 
Struktura i svoystva aviatsionnykh ptaley i splavov (Structure and properties of 


aircraft steels and alloys), 21-32 


TOPIC TAGS: nickel chromium aluminum alloy, titanium containing alloy, boron con-,__ 
taining alloy; alloy homogenization, cooling rate effect, alloy structure, olloy , 


property /KHNTTTYuR alloy 


ABSTRACT: The structure and properties of KHNT7TYuR(EI4337C) nickel-base alloy, 
homogenized at 1080c for 9 hr, cooled at different rates (in water, oil, air or in 
for 16 hr, have been investigated. Tests at room 
ate of 500 °/min (oil quenched) had 
tensile strength 96.0 kg/mm, yield strength 
reduction of area 22.5%. The notch toughness also | 
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increased with the increasing cooling rate from 2 kg-m/cem? in specimens cooled at a. 
rate of 1 °/min to 6 kg-m/cm? in water-quenched specimens. The highest rupture 
Btrength was observed in specimens cooled at a moderate rate of 20 °/min. Specimens 
‘eooled at a higher or at a lower rate had lower heat resistance. Air cooling 

(140 °/min) causes decomposition of y-solid solution end the precipitation of the 

Ni (Ti Al) strengthening phase at 780C. At lower cooling rates the decomposition 

of solid solution begins at a higher temperature (900C at 1 °/min rate). The 
particle size of the strengthening phase decregses with increasing cooling rate: 
1200—2500 at 1 °/min and less than 500 g at 20 °/min. The microsturcture of 
the alloy with a maximum rupture strength is characterized by a uniform distribution. 
of the strengthening phase particles (300—500 ) within grains of y-solid solution, 
an accumulation of chromium carbides, primarily at grain boundariea, and by the 
presence of layers of solid solution free of the strenthening phase along the grain 
boundaries, which prevent failures at small amounts of deformation. Orig.e art. has:, 
6 figures and 2 tables.‘ or ae ee ae 
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| AUTHOR: _Vishnyakov, D. Ya. (Doctor of technical sciences, Professor); Sovalova, A. A. 
(Candidate of technical sciences) - i 


ORG: none 


TITLE: Effect of carbide-forming elements on the kinetics of isothermal transforma- 
tion of austenite and the mechanical properties of manganese-molybdenum steel 


SOURCE: Moscow. Aviatsionnyy tekhnologicheskiy institut. Trudy, no. 66, 1966, — 
Struktura i svoystva aviatsionnykh staley i splavov (Structure and properties of 
aircraft steels and alloys), 5-15 


niobium containing steel, zirconium containing steel, titanium containing steel, 
vanadium containing steel, steel heat treatment, steel mechanical property , 

structu cal stec| 

ABSTRACT: In a search for nickel-free structural steels suitable to replace Cr-Ni, 
Cr-Ni-Mo and Cr-Ni-W steels used in machine building, a study has been made of the 
effect. of carbide-forming elements on the kinetics of isothermal transformation of 
austenite and the mechanical properties of manganese-molybdenum steel. Fourteen 
heats of Mn-Mo steel, containing 0.40—0.48% C, 1.52—1.79% Mm, 0.28—0.30% Mo and 
one or more carbide~forming elements W, Nb, Zr, Ti, and V, were tested. Analysis of 


| 
| 
| TOPIC TAGS: manganese molybdenum steel, low alloy steel, tungsten containing steel, 
| 
| 
| the test data showed that steels conteining 0.62% W; 0.44% W and 0.19% Ti; 0.41% W 
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| and 0.16 Zr; 0.36% W and 0.184 V; 0.35% W, 0.02% Zr, and 0.20% Ti; or 0.28% W,9.16% Nb 
| and 0.18% Ti aad high mechanical properties and nigh hardenability (D, > 260) i 
comparable to those of high-alloy Cr-Ni, Cr-Ni-Mo and Cr-Ni-W steels and that they 
can be recommended. as substitutes for the latter. After oil quenching from 
840—900C and tempering at 600C for 2 hr followed by water quenching, the steels 
| had a tensile strength of 100.0—-124.0 kg/mm?, a yield strength of 85—109 kg/mm; 
an elongation of 13.0--16.0%, a reduction of area. of 48,2—-55.5%, and an impact 
toughness of 6,8—12.1 kg+m/em?. Orig. art. has: 3 figures and 6 tables. 
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| AUTHOR: Kolachev, B. A. (Candidate of technical sciences); Livanov, V. A.(Doctor of 
technical sciences, Professor); Vishnyakov, _D. Y. (Doctor of technical sciences, Professor): 
Lyasotskaya, V. 8. (Engineer) ~~~~~~ 


ORG: none 
TITLE: Isothermal transformations in alloys of titanium with molybdenum 


SOURCE: Moscow. Aviatsionnyy tekhnologicheskiy institut. Trudy, no. 66, 1966. Struktura 
i svoystva aviatsionnykh staley i splavov (Structure and properties of aircraft steels and alloys) 
39-52 


TOPIC TAGS: isothermal transformation, titanium base alloy, molybdenum, phase diagram, 
martensitic transformation 


ABSTRACT: The literature on the isothermal transformations of alloys in the Ti-Mo system 
shows certain gaps. Thus, e.g. Bungardt and Ruedinger (Z. Metallkunde, 1961, no. 52(2)) 
specify below the initial temperature M; of martensitic transformation only the line of the be- 
ginning and end of decomposition of the A ~phase whereas both the B-phase and the a‘ -phase 
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should isothermally decompose within the temperature range between M, and the final tempera- 
ture Mr of martensitic transformation. To fill this gap the authors investigated specimens of 
titanium alloys containing 2, 6, 9 and 13% Mo and, on the basis of the change in hardness follow. 
ing isothermal treatment and according to the results of metallographic, selective radiographic 
and dilatometric analyses, they constructed the pertinent isothermal transformation diagrams. 
Isothermal treatment of the specimens was accomplished by placing them in an electric furnace 
at 1000°C for 1 hr and thereupon transferring them to tin, lead or salt baths (at 300, 400 and 
500-800°C, respectively) and, after definite intervals of time, cooling them in water. Findings: 
the isothermal transformation diagram (ITD) for the alloy Ti+2% Mo is represented by two se- 
ries of lines describing the beginning and end of the decomposition of the B- and a' -phases. 
Within the temperature range from M, to M, these two series of lines overlap; the same applies 
to the ITD for the alloy Ti+6% Mo. On the other hand, the ITD for the alloy Ti+9% Mo also in- 
cludes a line of formation of the w-phase (at temperatures of < 450°C). For the alloy Ti3% Mo 
.| the ITD is represented by lines of the beginning and end of decomposition of the B-phase and by 
_|a@ line restricting the region of existence of the w~phase. These lines overlap and the region 

(# +8 +w) appears on the diagram. Thus increasing the Mo content above 9% complicates the 
formation of the w-phase and shifts to the right the lines of the beginning of the segregation of 
this phase. The isothermal decomposition of the o'-phase in Ti alloys is usually accompanied 
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by a decrease in hardness, while the decomposition of the B~phase leads to an increase in the 
hardness of the alloy and hence the pattern of variation in hardneas with isothermal treatment 


is an indirect criterion of the phase composition of alloys of this kind, Orig. art. hae: 
12 figures, 1 table. 
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i 
| AUTHOR: . Vishnyakov, D. Ya. (Doctor of technical sciences, Professor); Kolachev, B. A. 


(Candidate of technical sciences}; Lyasotskaya, V. 8. (Engineer); Lebedeva, V. D. (Engineer) 


ORG: none 


| TITLE: Isothermal transformations in alloys of titanium with chromium 


SOURCE: Moscow. Aviatsionnyy tekhnologicheskty institut. Trudy, no. 66, 1966. Struktura 
i svoystva aviatsionnykh staley i splavov (Structure and properties of aircraft steels and alloys) 
53-62 


TOPIC TAGS: titanium base alloy, chromium, isothermal transformation, phase diagram 


ABSTRACT: The literature on this subject so far provides no information on isothermal 
transformations in alloys of the Ti-Cr system with hypo- and hypereutectoid compositions. To 
fill this gap, the authers constructed isothermal transformation diagrams (ITD) in alloys of 
Ti with 6 and 11% Cr (hypoeutectoid), 15% Cr (eutectoid) and 20% Cr (hypereutectoid) according 
to the change in hardness with isothermal treatment as well as according to the results of 
metallographic, radiographic and dilatometric analyses. Isothermal treatment at 600°C was 
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accomplished by rapidly cooling the specimens from a high temperature to the temperature of 
treatment, and at 550°C and below, after quenching. In both cases the isothermal treatment 

at > 300°C was performed in lead baths, and at 300-100°C, in baths of Wood's alloy. Findings: 
the hypoeutectoid and hypereutectoid alloys display two minima of B-phase stability: the low- 
temperature minimum, associated with the formation of the w-phase, and the high-temperature 
minimum, conditioned by the hypoeutectoid segregation of the a-phase or TiCrg. Increasing 
the Cr content above 6% complicates the segregation of the w-phase and shifts to the right and 


| downward te. line. of the coomennemnnh ofthe: cerengdtora. The tteo$ forriation: fo nyoe |. 
; cutectoid segregations is the slower the closer the alloy's composition to the eutectoid point 


is. At low temperatures the B-phase decomposes nonuniformly; this is due not so much to the 
chemical heterogeneity of grains as to the heterogeneity of substructure, arising on rapid 
cooling of specimens or during the subsequent isothermal treatment. This substructure forms 
as a result of thermal stresses and the subsequent redistribution of dislocations. Orig. art. 


' | has: 10 figures. 
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ACC NR: ATG 036412 UM i ~~ SOURCE CODE:  Un/2506/60/000/00¢/0000/0088, 
AUTHOR: Vishnyakov, D. Ya. (Doctor of technical sciences, Professor); Bystrova, N. A. | 
| (Engineer) : 

| ORG: none 


TITLE: Effect of ‘rare-earth elements on the structure and properties of Kh16N25M2V5 steel 


SOURCE: Moscow. Aviatsionnyy tekhnologicheskly institut. Trudy, no. 66, 1966, Struktura 
i svoystva aviatsionnykh staley i splavov (Structure and properties of aircraft steels and 
alloys), 33-38 


A ys ef, Ab 
TOPIC TAGS: rom iumaaoke steel) rare earth element, cerium, praseodymium, metal 
grain structure, hardness, mechanical property / KhiGN25M2V5 chromium-nickel steel 


ABSTRACT: The effect of cerium (0.02%) and praseodymium (0.02%) on the structure, hard- | 
ness and mechanical properties of cast KhlGN25M2V5 chromium -nickel steel at 800°C was in- | 
vestigated. Untreated specimens of this steel contain irregularly shaped inclusions of oxides, 
sulfides and oxysulfides, whereas the specimens treated with Ce and Pr contain spheroid in- | 
clusions and, further, display a greater number of carbides. Hot Brinell hardness tests of = 
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specimens aged at 600, 700, 750, 800 and 900°C for 20 hr showed that the hardness of steel i 
treated with Ce and Pr is superior to the hardness of untreated steel regardless of aging tem- 
perature, while mechanical tests showed that the plasticity and breaking strength at 800°C of 
steel treated with Ce and Pr are superior to those of untreated steel. Evidently the addition 

of Ce and Pr activizes the processes of aging, increasing hardness of KhI1GN25M2V5 steel to 
200 kg/mm? from 145-155 kg/mm? at 800°C. These findings are in agreement with the data of 
other investigators, indicating that rare-earth elements form with Fe small regions of solid 
solutions, alter the position of the critical points and narrow the y-region. Under the influ- 
ence of rare-earth elements the carbon in the castings gets redistributed and the segregation 

of the other alloy elements (Cr, Mo) is enhanced. It thus may be assumed that the activization 
of aging processes is associited with the decrease in the solubility of carbon in austenite in the! 
presence of Ce and Pr. The positive effect of Ce and Pr on properties at high temperatures is | 
also attributable to the attendant elimination of impurities from grain boundaries and the chang 
| in the state of these boundaries due to the ability of rare-earth elements to get dissolved in 
boundary volumes and reduce the diffusion mobility of Cr atoms. Orig. art. has: ll figures, 

1 table. 
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TITLE: Hardness of high-temperature steels at elevated temperatures as a function of their 
alloying and heat treatment 


SOURCE Moscow. Aviatsionnyy tekhnologicheskly institut. Trudy, no. 66, 1966. Struktura 
i svoystva aviatsionnykh staley i splavov (Structure and properties of aircraft steels and 
alloys), 16-20 


TOPIC TAGS: hardness, high temperature strength, high temperature steel, metal aging 


ABSTRACT: It is known that the indicators of hardness and high-temperature strength are 
interrelated. In this connection, the authors investigated the effect of alloy elements and 

aging temperature on hot hardness at 800°C. The investigation was performed with Cr-Ni 

steels alloyed with Al (steel 1), W (steel 2), W and Mo (steel 3), W, Mo and Ti (steels 4 and 5 ) 
and W, Mo, Ti and Al (steel 6), heat-treated by the following method: hardening (heating at 1200°C |_ 
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for 2 hr with subsequent water cooling) and agin, 
20 hr. The specimens thus treated were subject 
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g at 600, 700, 750, 800, 850 and 900°C for 
ed to Brinell hardness tests at 800°C. | 


Findings: steel 4, alloyed with a small amount of Ti, is the least hardenable, while steels 5 
(containing Ti) and 6 (containing Ti and Al) are the most hardenable (Fig. 1). 


Fig. 1. Change in hardness as a 
function of aging temperature 
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i The hardening of steels 5 and 6 occurs more intensely owing to the lormatiun of a new harden- ; 
ing phase with having the general formula of 8-Ni,Ti. The optimal aging temperature 1s 750- 
800°C. As the duration of the hot hardness test increases (from 0.5 to 15 min) the hardness of 
stecls decreases; this corresponds to the pattern of variation in strength during stress~- 
rupture tests and is evidently associated with the development of processes of plastic deforin~ 
ation at high temporatures. This was confirmed by subsequent mechanical tests which also 
pointed to a direct correspondence between hardness and strength characteristics: the maxi- 
mum long-time hardness of 136 kg/mm, achieved after aging at 750°C, corresponds to the 
longest time to fracture (40 min). Thus the hot hardness test method makes it possible to 
classify the investigated steels according to the level of high-temperature strength. The test 
findings show that high-temperature hardness is a sufficiently objective indicator of the high- 
temperature strength of the investigated steels. Thus steel 1, which displays high hardness at 
room temperature, displays the least hardness and stress-rupture strength at 800°C, while 
steel 6, which occupies an intermediate position as regards hardness at room temperature, 
proved to have the highest high-temperature strength at 800°C. Orig. art. has: 4 figures, 

2 tables. 
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val'perin, A.I., Candidate of Technicel Yeienece, and 
Vishnyakov, L.¥., Encineer 


New Machire for Bending 529 om Pipes (Novyy stunok dlya 
gnut'ya trub diametrom 529 mm) 


PERIODICAL: Stroitel'stvo truboprovodov, 1959, Nr 2, pp 25-29 (USSR) 


ABSTRACT: In accordance with drawings of the designing bureau of the 
"Gazstroymashina" and "VNIIST" a new machine, the UGT-7 has 
been turned out by the 'MEMZ" (Experimental Mechanical Plant in 
Moscow) for cold bending of thin walled pipes of 219-529 am 
diameter. The new machine works on the principle of bilateral 
compression, by bending the pipe over a saddle placed on top 
of the pipe at the bending zone, the bending being performed 
by a semi-cylinder shaped support and 3 hydraulic jacks. 

Tubes of various diameters can be bent after the correspond- 
ing inserts are fitted into the support. The whole mechanism 
is mounted on a rigid frame, resting on slides on which the 
machine can be moved. The machine is equipped with a capstan 
for moving the pipe and an engine of the type UD2 connected 
by means of u reducer to the hydraulic pump H-41,. Set at 
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New Machine for Bending 52¢ mm Pipes 


2,200 RPM, the engine develops 6 hp. “he capstan has 4a capa- 
city of 2,000 kg. The hydraulic system covers the performance 
of the entire hydraulic installation, consisting of the cap- 
stan and 3 hydraulic jacks: The oil which by gravity flow 
enters the pump is directed by a slide valve distributor to 
the above named hydraulic organs in auch a way that the oil 
can pass only through one channel at a time. The article gives 
a brief description of the various component units of the ma- 
chine UGT-7. From these it follows thet it takes 3 minutes 
for the machine to perform a bent. 

There are 5 diagrams, 1 photo, and 1 table, 
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VISHNYAKOV, N.K.; YANCHILIN, L.V. Prinimali uchastiye: ABRAMOCHKIN, 
nema GUSEV, R.G.3 IVANOV, P., red.;-HELOVA, N., tekhn.red. 


[Livestock feeding in the row crop system of agriculture ] 
Kormlenie zhivotnykh pri propashnoi sisteme semledeliia. Mo- 
skva, Sel'khozisdat, 1963. 133-p. --- (MIRA 16:8) 


1, Nauchnye sotrudniki Altayskogo nauchno-issledovatel 'skogo 
instituta sel'skogo khosyaystva (fur Vishnyakov, Yanchilin, 


Abramochkin, Gusev). 
(Feeding) (Feeds) 
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YEGOROV, Leonid Andrianovich, kand.tekhn.nauk; ROZANOV, Vladimir 
Grigor'yevich; kand.tekhn.nauk; VISHNYAKOV, N.H., kand, tekhn, 
nauk, retsensent; LUBENETS, V.D:sKawattekin-wahk, red.; 
LBZHNEVA, YesI., red.ixd-va; EL'KIND, V.D., tekhn.red. 


(Piston-t,.. «t+ compressors for motor vehicles; theory, design, 

constructivc, ©=2 iseting] Avtomobil'nye porshnevye kompressory; 

teoriia, konstrcuktviia, raschet 1 ispytanila. Moskva, Gos. 

nauchno-tekhn.isd.civhinostroit,lit-ry, 1958. 235 p. (MIRA 12:2) 
(aut omobiles--Brakes) (Sir compressors) 
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; PHASE I BOOK EXPLOITATION S0V/5458 
Girshovich, Naum Grigor'yevich, Doctor of Technical Sciences, Pro- 
fessor, ed. 


on Iron Castings) 2d ed., 


Spravochnik po chugunnom lit'yu (Handbook 
800 p. Errata slip inserted. 


rev. and enl. Moscow, Mashgiz, 1961. 
16,000 copies printed. 


Reviewer: P. P. Berg, Doctor of Technical Sciences, Professor; Ed.: 
I, A. Baranov, Engineer; Ed. of Publishing House: T. L. Leykina; 
Tech, Eds.: O. V. Speranskaya and P. 8. Frumkin; Managing Ed. for 


Literature on Machine-Building Technology (Leningrad Department, 
Mashgiz): Ye. P. Naumov, Engineer. 


PURPOSE: This handbook is intended for technical personnel at 
cast-iron foundries. It may also be of use to skilled workmen 
in foundries and students specializing in founding. 


COVERAGE: The handbook contains information on basic problems in 
the modern manufacture of iron castings. The following are dis- 
cussed: the composition and properties of the metal; the making 
of molds; special casting methods; the charge preparation; melting 


Car 
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Handbook on Iron Castings SOV/5458 


and modifying the cast iron; pouring, shaking out, and cleaning 
of castings; heat-treatment methods; and the inspection and re- 
jection of castings. Inrormation on foundry equipment and on 

the mechanization of castings production is also presented, The 
authors thank Professor P. P. Berg, Doctor of Technical Sciences, 
and staff members of the Mosstankolit Plant, headed by the chief 
metallurgist G, I, Kletskin, Candidate of Technical Sciences, for 
their assistance. References follow each chapter. There are 287 
references, mostly Soviet. 


TABLE OF CONTENTS: 
Foreword {N. G. Girshovich] 


Ch. I. Composition and Properties of Cast Iron (N. G. Girshovich ) 
1. Equilibrium diagram,classification, and the structure 
of cast iron 
2, Effect of various factors on the structure of cast 
iron 
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5. The process, chemical, and physical properties of cast 
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Process properties 33 
Chemical properties 33 
Physical properties 37 
6. Selecting the composition of iron for casting 4o 
Bibliography 66 
Ch. II. Planning the Mold-Production Process 67 
1. Principles for selecting the mold-production method (I. A. 
Baranov) 67 
2. Geometric accuracy of castings and methods of improving 
it (F. D, Obolentsev) 70 


3. Easy manufactura Wlity of castings (N. V. Vishnyakov ) 75 
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SOV/137-57-1-745 
Translation from: Referativnyy zhurnal. Metallurgiya, .957, Nr, p 96 (USSR) 


AUTHOR: Vishnyakov, N. V. 


a 

TITLE: Increasing the Productivity of Labor in the Manufacture of Sand Molds 
(Povysheniye proizvoditel'nosti truda pri iz zotovlenii peschanykh 
form) 


PERIODICAL: V sb.: Povysheniye proizvoditel’nosti tri da v liteynom proiz-ve, 
Moscow~Leningrad, Mashgiz, 1955, pp 7)-80 


ABSTRACT: The following measures are essential to inc ease the productivity of 
labor in the manufacture of sand molds: Me hanization of ramming 
the sand and, particularly, integral mechanization of the entire tech~ 
nological process, adoption of production-li :e techniques and methods 
of coordinated shop operations; mechanizati on of transportation of 
mold mixtures to various consumer stations adoption of a standard 
mold mixture; standardization of flasks, gr des of alloys, etc.; 
proper organization of operating stations; ir provement of the 
machinability of.cast components, etc. 


Ya. M. 


Card 1/1 


* 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001860110005-9" 


— 
nr Spetet Se aes esse 


"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001860110005-9 


. 
eS ee ee 
ed 


an ay 

1 ‘sVISHNTAKOY » HV. ee [ } 
ef ° nd colds, Izd. 

e Increasing ths precision of castings made in sa (MIRA 11:6) 

LONITOMASH 45:190-197 '58. 
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Dimensional wear of hard-alloy ‘cutting tools. Vest. ashe 
42 no,3: 717~79 Mr 162. (MIRA 15:3) 
(Metal-cutting tools--Testing) 
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and cast iron.” Moscow, 1960. pp; (Ministry of Higher anc ceccLuary 
Specialist Education HOFSER, moscow Automechanics Inst); nuaber of 
ies not given; price not given; (KL, 22-60, 146) 
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RYZHOV, E. V., kand. tekhn, nauk, detsents VISHNYAKOV, P, Ao, kand. 
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Vest, 
Temperature deformations of hard-alloy cutting tools . 
mashinostr. 42 no.12:63-65 D 'é2. (MIRA 16:1 


(Metal-cutting tools) 
(Thermal stresses 
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SHEVCHENKO, W.A.; VISHUYAKOV, PsAs.. 
Dynanic study of the design of hard~elloy twist drills used 
in steel machining. Nauch.dokl.vys.shkoly; mash. i prib. 
no.1:192~199 '59. (MIRA 12:8) 


1. Stat'ya predstavlena kafedroy "Matallorezhushchiye stanki 4 
4natrunenty" Bryanslcogo instituta transportnogo mashinostroyeniya. 
(twist drills) 


APPROVED FOR RELEASE: 09/01/2001 


CIA-RDP86-00513R001860110005-9" 


"APPROVED FOR 


er 


RELEASE: 09 
fo diy debe ONE cee rt abe fies Worn 8S ta ae RS ses iets 


/0 


1/2001 CIA-RD 


Hstssaseses SER IMA EI BSED 


P86-00513R001860110005-9 


ae ee 


VISHNYAKOV, P.M.; TOLMACHEV, I.P., red. 
smo geen ffs ise at sabia DN OOO, 
(Production of butter in Vologda Prevince by the continuous 
process] Proizvodstvo vologodskogo masla na potochnoi linii; 
ig opyta raboty Krasnosukhonskogo maslozavoda Vologodskogo 
sovnarkhoza. Vologda, Vologodskoe knizhnoe izd-vo, 1959. 14 p. 
(MIRA 13:12) 
(Vologda Province--Butter) 
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VISHNYAKOV, P. T., inzh.; PYZHOV, M. A., inzh.; KBOMENKO, 0, Ye., 
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Continuous organization of work in the construction of 
tunnels. Tranapstroi 13 no. 11:23-26 N '63, (MIRA 17:5) 
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Decrease in the cross section of subway tue <¢ gas 
in the lower of their cost. Trans. atroi. 13%:9.8: 
re 163, a (MIRA 1732) 


1. Stroitel'stvo Kiyevskogo metropolitena, 
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TOPTC TAGS: thvratron circuit analvsis, thyratron circuit transfent behavtor, 
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ABSTRACT: Experiments carried out by the author showed that one can achifeve an 
accurate theoretical calculatton of the Lehavier of thyratron-containing cir- 
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VISHNTERGY, ley KANG. Vitec! 


Nethod for treating dyspepsia cf ceive HI0 6 nog21Z2i 
Mr ‘6d. (MIRA 1726) 


1. Predsedutel' soveta Nauchne rehhaichuskogo obencheat: 
Kurskoy veterinarnoy iaberatoz i, siveduyushchty gtdelon 
biokhimii Kurskey vetarinarnoy isteraterii (for Kheruvimoy:. 
2. Zaveduyushenly kafedroy yveccinerii ¢ biokhimis Kurskogo 
gel'skokhozyayatvennege~ Jnstita.s (fer Vishnyakov,e 
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i. Gosudarstvennyy institut po proyektirovaniyu tsementnykh zavodov 
vy yuzhnykh rayonakh SSSR. 
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order as a result of the Historical course of gto proces! 
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‘mutabillite’’) rapidly charging into *alumometastabillite,”* 
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Possibility of using brecciated minerals for clarification of the 
periodicity and evolution of sedimentary bed accumlation. Dokl. A 
93 no.621099-1102 D '53, (MERA 6212) 


1. Voroneshekiy gosudarstvennyy universitet. Fredstavleno akademikon 
D,S,Belyankinys, 


(Breccia ) (Sedimentation and deposition) 
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VISHNYAKOV, S.G., profes otv. rede; GRISHCHENKO, MoNoy profes 
Nearness DMTTRIYEVSKIY, VeS-, dots., red.; LARIONOV, A.K., 
prof., med.; PLAKSENKO, NeAey dots, rede; TOCHILIN, M.S., 
prof., red.; PREOBRAZHENSKAYA, V.N., dotse, red.; KHOZEAINOV, 
N.P., dots., red. 


{Geology and ninerals of central Chernozem provinces; trans~ 
actions] Geolcgiia i poleznye iskopacrye TSontral 'no- 
Chernozemnykh oblastei; trudy. Voronezh, Izd-vo Voronezh- 
skogo unive, 1964. 334 Pe. (MIR& 18:2) 


1. Mezhoblastnoye geologicheskoye soveshchaniye po geologii 
{4 mineral'nym resursam tsentral 'nochernozeunykh oblastey, 
Voronezh, 1962. 26 Voronezhskiy lesotekhnicheskiy institut 
(for Grishchenko). 3. Voronezhskiy gosudarstvennyy universi- 
tet (for Preobrazhenskaya). 
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VISHNYAKOV, S.G. 


Raa HR EAA mek UO Ree 2 
Weathering surface on Devonian clays in the Tikhvin bauxite- 
bearing region. Kora vyvetr. no.5:257-268 ‘'63. 
(MIRA 16:7) 


1. Voronezhskiy gosudarstvennyy universitet. 
¢rikhyin region—Weathering) 
(Tikhvin region—Bauxite) 
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BOGUNOVA, L.S.; VISHNYAKOV, S.G.; KHDZHAINOV, N.P. 
mary, 


Stratigraphy of Carboniferous sediments in the Kursk Magnetic 

Anomaly. Mat.po geol.i pol.iskop.tsent}.raion.evrop.chasti 

SSSR no.5375-8&2 '62, (MIRA 1636) 
(Kursk Magnetic Anomaly—Geology, Stratigraphic) 
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